We report a solid-phase iodine-125 radloimmunoassay forserum cortisol inwhich the Interfering bindingproteins are inactivated by a combination of reactIon pH and 8- 
cortisol-free plasma. Cortisol-free plasma is prepared by treating pooled plasma from normal subjects with charcoal (0.25 g per milliliter of plasma) overnight at 4 #{176}C, centrifugation, and filtration. The standards are stored at 4 #{176}C both in the lyophilized form and after reconstitution with distilled water.
1251-Labeled cortisvl derivative.

Cortisol-3-(O-carboxymethyloxime)-tyramine
conjugate is labeled with 'I by the Chloramine T procedure of Hunter and Greenwood (7) . The radioactively labeled cortisol has a specific activity of between 1300 and 4000 Ci/g, with more than 90% of the total radioactivity bindable to antibody. ANS is incorporated in the working tracer solution, so that it contains 200 Mg of ANS and about 10 pg of cortisol per 100 Ml (or 100 ng/liter) of solu- 
Procedures
Assay procedure (present method).
The assay is performed as follows: Label 12 X 75 mm glass test tubes for each standard, control, and patient's sample to be assayed. Plastic test tubes are unsatisfactory because of high background. Pipet 25 Mlof the standard, control, or patient's serum into appropriately marked tubes. Add 100 Mlof the radioiodinated cortisol tracer and 1.0 ml of antibody slurry to each tube. Vortax-mix for 2-3 s, and allow the tubes to stand for 60 mm at room temperature. After this incubation, centrifuge the tubes at 1400-1600 X g for 10 mm at room temperature and decant the supernatant liquid from each tube into a suitable radioactive waste container, without disturbing the pellet. Decant all tubes in the same manner for best precision. Count the radioactivity in the pellets in a gamma scintillation counter for 1 mm, and record the data in counts per minute bound.
Heat-inactivation method.
The protocol for heat denaturation is the same as described above except that patients' samples, controls, and standards in glass test tubes are incu- Binding by cortisol binding protein was maximum at pH 9.0.
ANS Denaturation of Cortisol-Binding Protein
Cortisol-binding-protein activity was determined by comparing the binding of cortisol to antibody in the presence (A) and absence (0) of cortisol-free serum as a function of ANS concentration (Figure 2 ).
At pH 8.5 ( Figure 2B ), ANS should not be used as an inhibitor, because the large concentration of ANS required to reduce the cortisol-binding-protein effect also drastically decreases the binding, i.e., the affinity constant.
At pH 5.0 (Figure 2A 
Analytical Variables
Specificity. The cross reactivity of the solid-phase antibody is given in Table 1 . The cross-reactivity ratio is defmed as the amount of cortisol required to displace 50% of the labeled cortisol from antibody divided by the amount of cross-reacting substance to obtain identical displacement. The amount of cortisol required to achieve 50% displacement in the present assay is 180 pg/liter. Recovery and dilution studies. Data are listed in Tables 2  and 3 . In the recovery study, 98-107% of the cortisol added was analytically accounted for. In the dilution study, 92-105% of the expected concentration was detected.
Precision.
The within-and between-assay variation, determined from two controls, assayed in duplicate eight times (11) , is given below. 
WithIn-
Intermethod Comparison
Comparison of ANS addition and heat inactivation.
Patients' samples were assayed by the present method and by the heat-inactivation method ( Figure 4) . Results by the two procedures agreed well.
Correlation
with a reference procedure.
Patients' samples were assayed by the present method and by a clinically acceptable competitive protein-binding comparison procedure ( Figure 5 ). The results agreed well.
Normal Range
For serum from 64 apparently normal subjects, cortisol values ranged between 30 and 280 pg/liter. The mean ± SD was 135 ± 38 pg/liter.
Kinetics
We studied the kinetics for antibody-antigen interactions at room temperature for various antigen concentrations. The reaction rates slowed significantly at 1 h for all concentrations. Thereforewe chose an incubation time of 1 h for the assay.
Discussion
The present direct RIA method meets all criteria for reliable and accurate measurement of cortisol in serum. It is rapid, easy to perform, and requires only a small sample volume.
Both enzymes and antibodies
can undergo changes in optimum pH when they are attached to solid phase supports (personal communication from H. Weetal and G. Odstrchel, Corning Glass Works, Technical Staffs Division, Corning, N.Y.). In the case of cortisol, the optimum pH is significantly lower for antibody covalently attached to glass supports than for antibody in solution. The extent of this lowering is related to the characteristics of the base glass. The use of a solid system to produce an RIA without interference from proteins has great potential in test design. By appropriate selection of base glass, the pH optimum can be lowered to the desired value without decreasing the antibody activity. By carrying out the reaction at low pH, the effect of
